Needle core biopsy is considered the histological diagnostic method of choice for screendetected breast lesions. Although the majority are definitively diagnosed as normal, benign, or malignant, approximately 7% are categorised as B3, of uncertain malignant potential. These include a wide range of lesions with different risks of associated malignancy from <2% to approaching 40% from literature review in UK practice. Historically, these have typically been surgically excised as a diagnostic procedure but the majority are then proven to be benign. An alternative approach, for many of these lesions, is thorough sampling/excision by vacuumassisted biopsy techniques to exclude the presence of co-existing carcinoma. This would potentially reduce the benign open biopsy rate whilst maintaining accuracy of cancer diagnosis. A group from the Radiology, Surgery, and Pathology NHS Breast Screening Programme Co-ordinating Committees and an additional co-opted expert were charged with review and development of guidelines for the clinical management of B3 lesions. The guidelines reflect suggested practice as stated by the NHS Breast Screening Programme and approved by the Royal College of Radiologists.
Introduction
Core biopsy diagnoses from breast abnormalities are classified histologically as B1 (normal) through to B5 (malignant). Although the majority can be definitively diagnosed as normal, benign, or malignant, a proportion, particularly from breast screening, (median 6.7%, range 3.3e12.6%) are categorised as B3, lesion of uncertain malignant potential (UK National Health Service Breast Screening Programme [NHS BSP] Pathology Audit, unpublished). Some series have identified a wider range in the proportion of B3 diagnoses amongst different centres, for example Bianchi et al., 1 reported a range of 4e22%. In the UK, a range of 2.3e7.9% has been recorded between eight centres 2 with a consequent range of positive predictive values between 14.3 and 28.3%, indicating a degree of diagnostic variation between pathologists or institutions; however, the B3 category includes a range of lesions, with potential for differences in frequency and patterns of radiological or clinical sampling practice and thus the nature of the abnormalities provided to pathologists. Nevertheless, the lesions are classified as B3 either because: (i) they are entities known to be heterogeneous (and the area sampled by needle core, whilst benign per se, may not be representative of the whole lesion), or (ii) because they are lesions known to be associated with ductal carcinoma in situ (DCIS) or invasive carcinoma, or because both (i) and (ii) apply. A number of other uncommon, miscellaneous lesions are also categorised as B3.
The group of B3 lesions thus include some lesions with epithelial atypia and some without. These are associated with differing risks of "upgrade", defined here as DCIS or invasive carcinoma at the same time and at the same site in the breast as the B3 diagnosis. This is not equivalent to "risk" in the sense more commonly used, i.e., risk of development of subsequent invasive carcinoma in any site in either breast; although some lesions that are regarded as B3, of uncertain malignant potential, such as lobular carcinoma in situ (LCIS) or atypical ductal hyperplasia (ADH) confer an increased risk of subsequent carcinoma bilaterally, as well as having a risk of upgrade. The lesions classified as B3 include: atypical intraductal epithelial proliferation (AIDEP); non-pleomorphic/classical lobular (in situ) neoplasia (LN); flat epithelial atypia (FEA); radial scar, with or without epithelial atypia; papillary lesion, with or without epithelial atypia; cellular fibroepithelial lesion where phylloides tumour cannot be excluded; mucocoelelike lesion; and other rare abnormalities, for example, some spindle cell lesions.
Not only are the B3 lesions more often identified through mammographic breast screening than presenting symptomatically, but the overall frequency of diagnosis of the range of B3 lesions on core biopsy has increased since the advent of the NHS BSP. This may, in part, be because of increased sensitivity of radiographic techniques, for example, the use of digital mammography with its superior detection of low suspicion microcalcification, and because of increased use of core biopsy, including vacuum-assisted biopsy (VAB) samples; however, in addition, some lesions such as FEA were previously not recognised as histopathological entities.
With increasing concern about over-diagnosis and overtreatment through breast screening, which has even led to novel randomised clinical trials of active surveillance of lesions regarded as established malignancy (e.g., LORIS trial; ISRCTN27544579), as well as the more frequent detection of B3 lesions, and the increasing availability of wide-bore vacuum-assisted needle biopsy techniques, it was regarded as timely to reconsider the approach to their management. A multidisciplinary group from the NHS BSP was therefore mandated with examination of available data from the literature with the aim of producing guidelines. The group included members of the Radiology (L.W., N.S.), Surgery (A.D., A.G., S.P.), and Pathology (S.E.P., R.D., A.H.S.L.) NHS BSP Co-ordinating Committees, and a co-opted expert (A.S.).
The purpose of this document is not to duplicate available guidance for non-operative pathology specimen handling or reporting, or to act as a diagnostic text for identification of these lesions, although the histological and radiological features of B3 lesions are described briefly for clarity. The group reviewed the literature on upgrade rates for the different types of B3 lesions, with particular concentration on systemic reviews and meta-analyses, along with local and published protocols for their management if available. When available, additional features were considered, including the underlying radiological appearances, the size of cores (14 or 16 G versus wider-bore vacuum-assisted samples such as 7, 8, or 11 G) and the extent of sampling/numbers of cores, although these were frequently not apparent. The review also included consideration of whether the upgrade rates were influenced by presentation (screen-detected versus symptomatic versus incidental). Although there are limited data on route of presentation of B3 lesions and outcome, there was little evidence that B3 lesions diagnosed through breast screening have a differing upgrade rate to those seen symptomatically or, surprisingly, that the range of lesions is different. 3 Many series in the literature do not present all of these data and include a range of size of lesions and, significantly, variation in the nature of sampling (e.g., 14 versus 11 G cores); most studies include a mixture of biopsy techniques. In particular, there is wide variation in the literature in the proportion of patients who have undergone diagnostic surgical excision for a B3 lesion; it seems undoubtedly the case that those B3 lesions that were excised differed from those that were not surgically removed, lending bias to the data.
Diagnosis and upgrade rate of B3 lesions
A variety of lesions are categorised as B3, of uncertain malignant potential. As these have different features histologically and radiologically, as well as varying upgrade rates, each was reviewed separately.
AIDEP
The term AIDEP is preferred over ADH in core-biopsy samples. 4 The latter refers to a specific small lesion (microfocal, <2 mm or less than two complete spaces in extent) composed of a uniform, small cell, atypical epithelial proliferation either admixed with a non-uniform process, such as usual epithelial hyperplasia, and/or is too small for diagnosis of low-grade DCIS. ADH cannot be definitively diagnosed on the limited sampling provided by core biopsy, as the extent of the lesion cannot be determined with accuracy. AIDEP includes lesions that in a surgical excision would be regarded as ADH as well as other forms of atypical epithelial proliferation within duct spaces. Apocrine atypia is also classified as AIDEP. There is, therefore, a range of severity of cytological and architectural atypia in the category of AIDEP, from those that are suspicious but insufficient for a definite diagnosis of DCIS, to those that only show a minor degree of atypia.
Clustered microcalcification is the most common radiological abnormality associated with a B3 diagnosis of AIDEP (75%; 137 of 182 cases 5 ), with masses and distortions equally comprising the remaining lesions. In other series 1 the proportion of AIDEP presenting with microcalcification is even higher (86%).
The published literature consistently demonstrates that the upgrade rate of AIDEP to malignancy is greater with small samples (e.g., 14 G cores) compared to VAB specimens. The upgrade rate for AIDEP varies from 18e87% for 14 G needles compared to 10e39% with 11 or 9 G samples with a pooled positive predictive value of 21% from vacuumassisted sampling. 6 In essence, unsurprisingly, if a greater amount of tissue is provided, there is a lower chance of "missing" a diagnosis of DCIS or invasive cancer. This reflects the more extensive sampling that is achieved with VAB in this group of lesions in which there is a moderate chance of co-existing malignancy. There are limited data on the upgrade rate for apocrine atypia such that definitive comment cannot be made.
LN
As with AIDEP, the pathologist cannot accurately assess the extent of an atypical intralobular epithelial proliferation in core-biopsy samples. For this reason, the term LN is preferred in core-biopsy specimens rather than attempting to distinguish atypical lobular hyperplasia (ALH) from LCIS, although these are biologically and genetically equivalent. Classical LN is seen as a low-to intermediate-grade, uniform, intralobular epithelial proliferation of discohesive cells, often with prominent intracytoplasmic lumina. Immunohistochemistry may be utilised on such samples with reduced or negative E-cadherin usually seen, although approximately 10% show some positivity. 7 Although classical LN is categorised as B3 in core biopsy, pleomorphic LCIS is formed from cells with large, more variable nuclei, and often abundant cytoplasm but with similar discohesion and growth pattern as is classified as B5a, malignant in situ. Although the clinical behaviour of pleomorphic LCIS is poorly understood at present, it is regarded as comparable to DCIS for the purposes of clinical management, albeit that this is largely based on its biological features rather than long-term follow-up data. LN that is not pleomorphic, but which has comedo-type necrosis or is mass-forming (and which some regard as a variant of pleomorphic LCIS), is most appropriately categorised as B4, suspicious.
LN is usually mammographically occult, but is increasingly found co-incidentally in biopsies of screen-detected lesions, for example in adjacent columnar cell change. Microcalcifications are occasionally seen within classical LN, but are common in the pleomorphic (B5a) form. 8 Although LN confers an increased risk of development of subsequent invasive carcinoma in either breast, there is also evidence that there is an upgrade of these lesions with coexisting or adjacent DCIS and/or invasive carcinoma. This is the case both for lesions where the LN appears co-incidental and those where there is, for example, microcalcification in the disease itself. Menon et al., 9 reported that whilst immediate excision in 25 of 49 patients with LN in core showed malignancy in nine (36%), a further four of 19 with follow-up of at least 2 years developed malignancy at the site of the core biopsy (21%), highlighting that LN, which is seemingly co-incidental to the radiological features, cannot be dismissed.
There is significant variation in the proportion of lesions that have been surgically excised in series in the literature and there is also variation in terminology used (some have attempted to distinguish ALH from LCIS, some have combined the entities as per UK practice 4 and some series include pleomorphic LCIS). There, therefore, remains significant uncertainty regarding the true upgrade rate associated with LN and further data are required 10 ; however, the upgrade rate overall (with the caveats as above) is 27% (range 0e60%) from systematic literature review. 11 Given the wide range of upgrade for LN, some groups have attempted to distinguish ALH from LCIS but the range for the former remains wide (0e43%) compared to the latter (0e60%), and therefore, attempting to sub-classify classical LN based on degree of disease in core biopsy appears to be fruitless. 11 The upgrade of pleomorphic LCIS is, however, higher with 41% of lesions overall (range 30e60%) proving to be adjacent to invasive carcinoma, albeit with smaller numbers in series of this rare entity, supporting its classification as B5a. 11 Cases of LN with pathologicaleradiological discordance, pleomorphic cytology or with necrosis, and those with associated AIDEP, have much higher upgrade rates than those with no necrosis and those with radiologicalepathological concordance. 12, 13 
FEA
The terminology for columnar cell lesion has changed over time, causing confusion and difficulties in review of the literature. Originally coming to widespread recognition as columnar alteration with prominent snouts and secretions (CAPPS), 14 the benign forms of columnar cell lesions are now categorised as columnar cell change and/or columnar cell hyperplasia, and these should be reported as B2, benign, and do not require further assessment. 4 The atypical forms have also been recorded under a range of names including columnar cell atypia, columnar cell hyperplasia with cytological atypia, clinging carcinoma (monomorphic type), atypical cystic duct, ductal intraepithelial neoplasia 1b (flat monomorphic type), hypersecretory hyperplasia with atypia, small ectatic ducts lined by atypical ductal cells with apocrine snouts, monomorphic epithelial proliferation, hypersecretory hyperplasia with atypia and atypical columnar cell metaplasia. The accepted term for columnar cell lesions with cytological atypia, which is not of high cytonuclear grade, is FEA, and this should be reported as B3. Rarely high cytonuclear grade is present and the process should then be regarded as flat high grade DCIS (B5a). Columnar cell lesions arise in the terminal duct lobular unit, not the larger ducts, and FEA is no exception. The acini are typically mildly to moderately dilated with smooth, rounded internal aspects and usually bear secretions in the luminal space that may bear microcalcification. In the classical form, the acini are lined by small regular, uniform epithelial cells in one or more layers. The nuclei are typically uniform and round, sometimes with speckled chromatin and small nucleoli but without conspicuous mitoses. If there is architectural atypia, in the form of micropapillary structures or bridges, the lesion should be considered within the spectrum of AIDEP in core biopsy, or ADH/low-grade DCIS in excision specimens, rather than FEA.
The columnar cell lesions typically present with microcalcifications, often amorphous, which are seen within secretions in the luminal spaces. The calcifications are identified for biopsy because of their focal and clustered nature, but have no particular distinguishing features to indicate an association with columnar cell change.
The upgrade rate for FEA remains somewhat unclear, as this entity has not been recognised and reported for many decades and has during this time undergone several changes in nomenclature. As with many of the entities included in the B3 category, series are biased with some, but not all, lesions being excised, and others followed-up mammographically and with small numbers in most series. Finally, FEA not infrequently co-exists with AIDEP and the upgrade rate in this setting is higher than FEA alone. 15 Although initial reports indicated a high risk of associated malignancy, later series note that this is not as prevalent as some of the earlier reports suggest. This probably reflects the change in approach by radiologists (sampling smaller lesions with larger needles and better image guidance). Overall, Verschuur-Maes et al., 15 in a systematic review including 390 of 668 (58%) where patients had a diagnosis of columnar cell atypia (i.e., FEA) and then surgical excision (within 4 months of the core biopsy specimen) reported that 57 (17%) had associated carcinoma in the subsequent excision (37 DCIS, 10%; 20 invasive carcinoma, 4%). This is essentially similar to UK data from the West Midlands and South Central regions within the NHS BSP where a positive predictive value of 20.8% for FEA was reported 5 and with a series from Italy where the upgrade was 12.7% following VAB sampling. 1
Radial scar/complex sclerosing lesion (CSL)
These terms are used for lesions of essentially similar appearance but differing in size, radial scar being <10 mm in size and CSL being larger lesions. Histologically there is central fibroelastosis containing entrapped benign compressed tubules, typically with more dilated microcystic and fibrocystic changes peripherally. These may be associated with epithelial proliferation, most commonly usual type hyperplasia, but atypical hyperplasia and in situ carcinoma, as well as invasive carcinoma, may be present.
Although small radial scars may be incidental findings, many are detected mammographically as stellate or spiculate lesion with a radiolucent centre and radiating spicules or an architectural distortion. These may be associated with focal microcalcification. Such features cannot reliably distinguish radial scars from low grade cancers; however, if radiology does not show distortion/soft-tissue change, then it is probably a coincidental lesion. Tiny radial scars that are completely excised within the width of a core biopsy can be classified as B2, benign.
The upgrade rate of radial scars is heavily dependent on the presence of associated atypical epithelial proliferation. Those where no epithelial atypia is seen in core biopsy have a very low rate of upgrade (<10%), although occasional, very small series have reported a higher upgrade (40%, two of five cases 16 ). Of 410 radial scars without atypia on core biopsy in a large UK series Rakha et al., 5 reported 9% had a malignant outcome (DCIS or invasive), whilst those with atypia had an upgrade rate of 36% (comparable to the 39.5% rate for epithelial atypia in the same study). Other, older, series, notwithstanding bias in the proportion of cases that have undergone surgical excision (i.e., 102 of 198), show similar results (28% upgrade for radial scar with for atypia and 4% without epithelial atypia) 17 ; however, some, more recent series (with similar surgical bias), show lower rates of upgrade to DCIS or invasive cancer when no atypia is seen on core biopsy 18, 19 although these have tended to show surprisingly high rates of associated atypical ductal hyperplasia at excision instead (e.g., 20% 19 and 16% 18 ).
Papillary lesion
Intraductal papillary lesions are composed of finger-like projections of fibrovascular cores with overlying epithelium extending into a duct lumen. They are typically classified as B3 as they may show intralesional heterogeneity. Very rarely a small papilloma may be present within the width of the core biopsy and considered completely removed by the core, and a B2, benign diagnosis can be considered. 4 Conversely, particularly with the benefit of immunohistochemistry and confirmation of the absence of a myoepithelial layer between the fronds and the epithelial layer, a category of B4 or even B5a may be appropriate. The histopathological assessment of papillary lesions with atypia requires the pathologist to assess the size of the area of atypical epithelial proliferation present. If this is present in multiple cores, even if large samples, the area cannot be measured and distinguishing atypical epithelial proliferation within a papilloma (<3 mm in extent) from low-grade DCIS within a papilloma (!3 mm) may not be possible. 20 Mammograms may be normal (particularly with small intraductal papillary lesions). Other patients may present with nipple discharge or radiologically with solitary or multiple dilated ducts, a circumscribed well-defined mass (often retroareolar in location) or a cluster of calcifications (25% cases). 21 On ultrasound a well-defined solid nodule or dilated duct with intraductal mass may be identified, this latter may either fill a duct or be partially outlined by fluid. Colour Doppler ultrasound may demonstrate a vascular stalk.
As with radial scars/CSLs the most important predictor of upgrade to malignancy is the presence of associated epithelial atypia and this should be sought and recorded. When a papillary lesion is seen without any epithelial atypia, the chance of malignancy in the subsequent excision specimen is low (9% 5 and 13.2% 22 ), when atypia is present the upgrade rate is much higher (36% 5 and 47.8% 22 ).
Cellular fibroepithelial lesion
Although the vast majority of fibroepithelial lesions can be definitive classified as B2, i.e., benign fibroadenoma, a small proportion may have a more cellular stroma with histological features on core raising concern that the lesion may represent a phylloides tumour. Additional features include stromal overgrowth, fragmentation (defined as a stromal fragment with epithelium at one or both ends), and mitoses. Marked atypia of stromal cells is uncommonly seen in cores, and when present there are usually also other features suggesting phylloides tumour. Histological features on which one can definitively make a diagnosis of phylloides are uncommon but, if seen, a B3 classification is appropriate. More often the differential diagnosis lies between a cellular fibroadenoma and a benign phylloides tumour, but definite diagnosis is not possible 4 ). Such lesions should also be designated B3 along with phrase in the histology report to indicate that "a phylloides tumour cannot be excluded".
Radiologically, fibroepithelial lesions are seen as nonspecific round or oval, lobulate, generally wellcircumscribed lesions with smooth margins. A radiolucent halo may be present, particularly in phylloides tumours. Calcification (typically coarse) is present in approximately 10% of lesions. 23 Ultrasonography may show septa, which are suggestive of phylloides tumour, but these are present in only a small proportion of lesions. 24 A lesion that is definitively diagnosed as a phylloides tumour warrants different clinical management to one where differential lies between a cellular fibroadenoma and a phylloides tumour, although both are classified as B3 lesions. The former merits surgical excision with a margin (locally designated) of normal tissue whilst the latter may be enucleated; however, it should be noted that only a very small proportion of lesions diagnosed as cellular fibroepithelial lesion are malignant in the excision specimen. 25 A more useful measure of the "upgrade rate" is the proportion that are a phylloides tumour on excision; the figures in the literature show wide variation even in the larger series between 16% 2 and 76%. 25 This implies some variation in the application of diagnostic criteria. One typical study found that 37% of cellular fibroepithelial lesions on core were phylloides tumours on excision, but significantly only one of the 52 lesions was a malignant phylloides tumour. 26 
Mucocoele-like lesion
Mucin extrusion into the stroma (a mucocoele-like lesion) can be associated with benign cysts, ADH, DCIS, or invasive carcinoma, particularly of mucinous type. As in papillary lesions and radial scars/CSLs, the upgrade rate is related to the presence of associated epithelial atypia, albeit in small series. Rakha et al., 27 reported that combining their series with the literature, six of 162 patients (4%) with mucocoele-like lesion without atypia on core biopsy had malignancy in the subsequent excision specimen, whilst if atypia was seen, the upgrade rate was 21% (seven of 33 patients).
Other indeterminate B3 lesions
There are some other rare lesions that are best classified as B3 on core biopsy such as adenomyoepithelioma, microglandular adenosis, spindle cell lesions either of uncertain diagnosis on core or spindle cell lesions with definitive diagnosis, such as fibromatosis, myofibroblastoma, nerve sheath tumours, nodular fasciitis, and vascular lesions that are difficult to classify. Other spindle cell lesions, such as pseudoangiomatous stromal hyperplasia (PASH) can be definitively diagnosed as benign, B2, and are not considered here. The upgrade rate of a range of these uncommon indeterminate B3 lesions remains unclear as there are insufficient data in the literature from which to draw conclusions. These, typically mass-forming lesions, are difficult to assess radiologically and histologically, and at present, it is regarded prudent to remove these surgically; however, each lesion must be considered in context; some spindled cell lesions potentially require complete excision with a rim of surrounding tissue, whereas others benefit from surgical excision for diagnostic purposes.
B4 diagnoses
Although these guidelines are targeted at the management of B3 lesions, mention is merited of B4, suspicious diagnoses. The commonest reason for a B4 diagnosis is for lesions suspicious of DCIS. 26 A B4 category is given to cores where there are technical problems, such as crushed or poorly fixed tissues that contain probable carcinoma, but insufficient features for definitive diagnoses. Other situations include those where small groups of apparently neoplastic cells are seen within a blood clot or adherent to the outer aspect of the sample. Very small foci suspicious of invasive carcinoma in which there is insufficient material to allow full assessment are also regarded as B4, suspicious. In general, repeat of the sampling procedure (14 G or vacuumassisted sampling) is likely to provide sufficient material in such circumstances to allow the histopathologist to reach a definitive malignant diagnosis and these rare cases do not usually provide the same conundrum of management as the B3 lesions.
Recommendations
Given the differing upgrade rates to malignancy for various B3 lesion presented above (i.e., ranging from <2% for fibroepithelial lesion to 39.5% for epithelial atypia/AIDEP in a large series of 1,548 B3 core biopsies 5 ) it is evident that a case-by-case approach is required. We, nevertheless, consider it inappropriate to leave the vast majority of B3 lesions in the breast when diagnosed with 14 G or VAB, without further histological evaluation. It is also clear that the upgrade rates of some lesions that are classified as B3 are low. Diagnostic surgical excision (often under wirelocalised guidance) has historically been performed for the vast majority of lesions considered suspicious or malignant radiologically when definitive diagnosis has proven impossible with cytology or histology. Standards for open biopsy include guidance that the fresh weight of tissue removed for all cases in which a diagnostic open surgical biopsy is performed should be recorded and that !90% of open surgical biopsies carried out for diagnosis, which prove to be benign should weigh 20 g. 28 The specific management recommendations from this group for the different forms of B3 lesion are shown in Figs 1e6. We consider vacuum-assisted excision (VAE)/ thorough sampling the overall method of choice for the detailed secondary assessment of most B3 lesions, whether initially diagnosed on core biopsy or primary diagnostic VAB. There are, however, some specific exceptions. Papillary lesions with atypia identified in the core biopsy/VAB specimen require assessment of the extent in continuity of the atypia 20 and thus examination of the intact specimen is preferred. Similarly, lesions that are difficult to diagnose histologically are best excised as one portion of tissue. Clearly, all cases should be discussed at a multidisciplinary team meeting (MDTM) and dealt with on an individual basis.
Vacuum-assisted techniques are an alternative and costeffective non-surgical method for the provision of a greater volume of tissue for histological evaluation and have been applied diagnostically in some series, although often there is an admixture of different gauge core biopsies in series making data unclear. VAB (under ultrasound of stereotactic guidance), with appropriate training, 29 is suitable for sampling a wide variety of lesions and has high patient acceptance. 30 The aim of the procedure may be to provide more tissue (VAB) than with a 14 or 16 G core, or it may be to remove the entire lesion (VAE). VAE of benign lesions has been approved by the National Institute for Health and Care Excellence (NICE) (https://www.nice.org.uk/guidance/ ipg156/chapter/1-guidance).
As a diagnostic procedure, the purpose of VAB is to obtain representative sampling of a lesion; if a lesion is small (5e10 mm) it may be removed in its entirety but this is not the aim. The purpose of VAE is ideally to remove the lesion in its entirety (e.g., if 15 mm); however, areas of mammographic change that include B3 diagnoses range from a few millimetres, to several centimetres. Planning VAE or surgical excision of areas <20 mm is straightforward, but it is more difficult to ensure that sampling is sufficiently thorough in larger areas of mammographic change. It should be remembered that diagnostic surgery would not be expected to remove a large lesion entirely, and therefore, the aim of a vacuum-assisted procedure is, similarly, to sample sufficiently to ensure that the lesion has been reasonably represented and the presence of associated malignancy excluded.
It is difficult to define what represents "thorough" sampling of a large lesion that cannot be completely excised, and clearly, this will be influenced by the size and nature of the radiological abnormality. If the lesion cannot be excised by VAE the authors consider it appropriate to remove a sample of comparable volume/weight to a diagnostic surgical excision and recommend that at least 12Â7 G cores are removed, representing approximately 4 g, depending on the nature (fatty or fibroglandular) of the tissue excised. The weight of the VAE cores can either be recorded or can be estimated by the total number of cores taken and estimated weight per core from needle gauge used. As a minimum, the number and gauge of the cores should be recorded. Weights and numbers of cores equivalent to 4 g of turkey breast tissue are shown in Table 1 .
For extensive lesions (e.g., widespread microcalcifications), VAE from more than one area should be considered, targeted appropriately according to the Figure 1 Suggested pathway for management of patients with AIDEP and for radial scar/CSL with atypia. *The MDTM should, in particular, consider how representative the sampling is and how worrying the pathology is (taking into account the summation of the 14 G/VAB and VAE specimens) in decision-making. It is anticipated that most patients will undergo diagnostic surgical excision in this situation, but if suspicion is low consideration may be given to annual mammographic surveillance. ** In the context of a low cytonuclear grade proliferation such as this, the LORIS clinical trial could also be considered. radiological features. Further sampling should be directed towards areas of greater radiological concern, preferably distant from the site of the first specimen. The area to target for some radiological lesions may be the periphery (e.g., radial scar) but for others there is no evidence that any coexisting unsuspected malignancy is likely to be in a specific zone of the radiological abnormality. Of note, larger CSLs may be technically difficult to excise with vacuum-assisted Figure 4 Suggested pathway for management of patients with radial scar or papillary without atypia in initial biopsy. * A similar approach for mucocoele-like lesion without atypia is also suggested; if atypia is seen in association with mucocoele-like lesion management as per AIDEP is recommended. ** The MDTM should, in particular, consider the nature, degree, and suspicion of the atypia seen in the VAE.
Figure 5
Suggested pathway for management of patients with papillary lesion with atypia in initial biopsy. * This pathway differs from others as surgical diagnostic excision is recommended following initial 14 G core or VAB, because of the need for the pathologist to assess the continuity and measurement of low-grade atypia in a papillary lesion to distinguish low-grade DCIS in a papilloma (!3 mm) from atypia (<3 mm). 20 ** The MDTM should, in particular, consider the nature of the atypia seen and whether this is only present within the papillary lesion or also in the adjacent tissue. technique and sampling of more than one area is considered the most pragmatic approach. On the whole, the authors consider sampling to be adequate if at least one-third of an extensive area of change is removed. This is most commonly an area of low suspicion microcalcification and may represent a columnar cell process with flat epithelial atypia as a component; it is reassuring that, even if present, any malignancy associated with such areas is typically low-grade (DCIS or invasive) disease. 31 Although the approach recommended here for management of B3 lesions by VAE rather than surgical excision has not been widely utilised, there is evidence from some units that this does indeed reduce the number of benign open surgical biopsies 32, 33 and is safe. In one of the few series presenting data from this approach, of 398 patients with B3 lesions who were suitable, 321 had "second-line" VAB, 24% subsequently required surgery and 245 avoided surgery; more significantly, at 3 years follow-up no patients had cancer at the B3 biopsy site. 34 It seems obvious that findings at VAE should be reported in conjunction with the initial diagnostic biopsy (core or VAB) as a summation of the samples from a particular radiological lesion. The report should comment on whether similar changes are present in both diagnostic and excision specimens, and whether there are signs of previous biopsy in the excision indicating that the appropriate site has been sampled. As the differential diagnosis between AEDIP and low-grade DCIS includes the number of duct spaces involved by a low-grade cytologically and architecturally atypical process, all specimens should be evaluated and an overall diagnosis from several procedures may be required.
Some additional practical issues merit comment. Firstly, distinguishing VAB from VAE has implications, not only for analysis of the data in the literature, but also for communication between radiologists and pathologists and also for coding within data collection systems; VAB, similar to 14 G core biopsy, is a biopsy procedure, part of the triple approach, and requires a "B" code (in this case B3), the aim of VAE is to excise or thoroughly sample the lesion and is regarded as akin to a surgical diagnostic excision and does not require a biopsy ("B") code. Thus, the radiologist must be clear, both in their intention when performing the procedure and in communication with the pathologist and data entry/administrative colleagues. Secondly, after either VAB or VAE, marker clip(s) should be deployed and a mammogram performed to check the positioning and this should be documented in the report.
Importantly, if core biopsy diagnosis and radiological features are not concordant then the recommended course of action will be different from when these are in agreement. For example, if the radiological lesion is a welldefined mass whereas the core biopsy shows an AIDEP or lobular neoplasia, a repeat core, rather than necessarily turning automatically to second-line diagnostic VAB, may be considered appropriate; an atypical intraductal epithelial proliferation is unlikely to produce a well-defined mass lesion and this discordance implies that the index lesion was missed on core. Conversely, if there remains nonconcordance of radiological and pathological assessment after needle core biopsy and subsequent VAB, then diagnostic surgery should be considered for definitive diagnosis, unless the lesion has unequivocally been completely excised by VAE.
The national breast screening pathology audit 2015 (unpublished) has shown variation in the frequency of B3 diagnoses (3.3e12.6%) between NHSBSP units. Although this is undoubtedly, at least partly, related to variation in the application of histological features and categories, there are also differences in recall and biopsy rates by radiology teams. It is essential that there is ongoing audit of B3 diagnosis and management in order that these recommendations are applied safely and that this approach for reducing unnecessary benign biopsies in women attending for national breast screening is both safe and effective. In particular, this writing group considers it essential that this is "joined-up" between the NHS BSP and surgical services to obtain robust data. Figure 6 Suggested pathway for management for other indeterminate B3 lesions. The surgical approach will vary according to histological features, e.g., enucleation for cellular fibroepithelial lesion compared to excision with rim of normal tissue for definite phylloides tumour. Table 1 Mean weight cores from turkey breast phantom, standard deviation, and numbers equivalent to 4 g tissue. 35 Core and manufacturer Although, as noted above, it is apparent that the B3 lesions have a range of risk of upgrade to DCIS or invasive carcinoma, those with associated epithelial atypia also confer an increase in risk of development of carcinoma in either breast over the subsequent years. For ALH and LCIS and for true ADH, the risk is well recognised. For FEA, the degree of risk is less clear, but is almost certainly low, and requires further research. Nevertheless, following adequate investigation of the radiological abnormality at the time of presentation, the group considers mammographic surveillance to be appropriate for women who have presented with a B3 lesion with epithelial atypia who are at moderately increased risk of subsequent breast carcinoma. In the first instance, this same approach is recommended for FEA, but this merits review in due course. There remains a lack of clarity, however, regarding the optimal interval (annual or 18-monthly) and the length of time for which mammographic surveillance should continue and, in particular, whether this should be tailored according to the nature of the risk lesion (LN or ADH or FEA), patient age at diagnosis, breast density, associated family history, or other factors. It is not within the remit of these authors to advise on this complex issue or to recommend where such surveillance should be undertaken. Pragmatically therefore, the schematic diagrams presented, suggest annual mammography, as this is undertaken at present by most units in the UK. This protocol for surveillance should, we believe, be kept under review and amended as more data and national guidance become available.
In summary, the aim of this document is to present a review and guidance on the management of B3 lesions of the breast. These guidelines reflect suggested practice as stated by the NHS BSP and approved by the RCR.
It is essential that a multidisciplinary approach is applied and that there is close communication within the team, particularly between pathologists and the radiologists, regarding these potentially problematic lesions; however, the upgrade rates from review of the literature for each of the B3 lesions indicate that these warrant further examination, whether seemingly co-incidental or interpreted as the cause of radiological abnormality. It is the view of this group that for the majority of these lesions, thorough sampling by VAB technique (akin to excision) can safely be used following initial diagnostic sampling (by either 14 G or VAB), and allows the patient to avoid a surgical procedure and is cost-effective. Clearly, some of these lesions are those that are also associated with a longer-term increased risk of development of carcinoma in either breast (as well as concurrent upgrade) and the recommendations regarding follow-up surveillance for such lesions should follow updated national guidance.
